A rapid and efficient method for the transthioacetalization of acylals (1,1-diacetates) and acyclic and cyclic acetals is described. The reaction was carried out using 1-benzyl-4-aza-1-azoniabicyclo[2.2.2]octane tribromide (1 mol%). The yield of the transthioacetalization was high and reaction conditions involve the use of acetonitrile as the solvent at room temperature; isolation is simple and the products are nearly pure.
Introduction
Carbonyl functional groups often play important roles in the synthesis of complex organic molecules and a great deal of synthetic work has been done on the protection and masking of carbonyl compounds 1 . Acetals, acylals and thioacetals are the most widely used groups for masking a carbonyl compound. In spite of the difficulties associated with their removal, thioacetals are most often used because of their greater stability towards acidic conditions as compared to the corresponding O,O-acetals and acylals. In addition thioacetals are useful in organic synthesis as acyl carbanion equivalents in C-C bond forming reactions 2 . Moreover, S,S-acetals could be used as intermediates for the conversion of the carbonyl function to parent hydrocarbons 3 .
Transthioacetalization of acetals is a useful transformation for the preparation of thioacetals and in comparison with thioacetalization of carbonyl compounds, it is faster and cleaner. In the literature, several types of catalysts such as 5M LiClO 4 , 4 WCl 6 , 5 trichloroisocyanuric acid, 6 I 2 , 7 MgBr 2 , 8 TeCl 4 , 9 ZrCl 4 , 10 SiO 2 /SOCl 2 11 and neutral koaline clay 12 were introduced previously for both thioacetalization and transthioacetalization processes. However, many of these reported methods require long reaction times, use of expensive and hazardous reagent and lack general applicability. On the other hand a few methods have also been reported for transthioacetalization of acylal 6, 13 .
Experimental
All Acetals and acylals were prepared by standard method. BABOT was prepared according to our previously reported method 14 . The thioacetals are known compounds and have been reported in the literature 15 . Yields refer to isolated pure products. The products were characterized by comparison with authentic samples (IR, 1 H NMR spectrum). All 1 H-NMR spectra were recorded at 300 MHz in CDCl 3 relative to TMS (0.00 ppm). IR spectra were recorded with a Perkin Elmer RXI spectrophotometer. Spectra of solids were recorded using KBr pellets.
General procedure for the transthioacetalization
To a solution of acylal or acetal (5 mmol) and 1,2-ethanedithiol (6 mmol) in acetonitrile (5 mL) was added BABOT (0.05 mmol), and the resulting solution was magnetically stirred at room temperature. The progress of the reaction was monitored by TLC. After completion of the reaction, 10 mL of distillated water was added and the mixture was extracted with CH 2 Cl 2 (3×10 mL) and the organic layer was washed with water (10 mL) and dried over anhydrous Na 2 SO 4 . Evaporation of the solvent gave almost pure product (s). Further purification, if necessary, was preceded by recrystallization in an appropriate solvent. Table 2, 
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Results and Discussion
In continuation of our studies on developing a new method for transformation of organic functional groups 16 . Here we wish to introduce a simple and efficient method for transthioacetalization of acylals and acetals using a catalytic amount of 1-benzyl-4-aza-1azonia-bicyclo[2.2.2]octane tribromide (BABOT) (Scheme 1). 
An Efficient Method for the Transthioacetalization of Acylals
Scheme 2
The treatment of 1 equivalent of (1) with 1.2 equivalent of 1,2-ethanedithiol in the presence of BABOT (1 mol%) afforded the corresponding thioacetal in a short time in almost quantitative yield. To optimize the reaction conditions, we tried to convert (1) to its corresponding thioacetal in various solvents and also under solvent-free conditions ( Table 1) . b The yields refer to isolated pure products As shown in Table 1 , the yield of the reaction in acetonitrile as solvent is higher and the reaction time is shorter. Therefore, we employed the above conditions for transthioacetalization of acylals. In a control experiment, we observed that the reaction does not take place in the absence of BABOT. A wide range of acylals derived from aldehydes formed thioacetals with 1,2-ethanedithiol in high yields (Table 2) . 1.2:0.01 mmol) . c The products were characterized from their spectral (IR and 1 
H NMR) and comparison to authentic samples
The role of BABOT is not clear but a plausible explanation is that BABOT reacts first with the 1,2-ethanethiol to generate HBr, which may activate the acylal groups for further reaction The possible mechanism for transthioacetalization of acylal shown in Scheme 3. 
Scheme 3
In a similar manner an efficient transthioacetalization of O,O-acetals using BABOT has been achieved. A mixture of the benzaldehyde diethyl acetal and 1,2-ethanedithiol was allowed to react in the presence of BABOT (1 mol%) and acetonitrile at room temperature. The reaction mixture was worked-up and purification of the crude reaction mixture afforded the corresponding dithioacetal in 90% yield (Scheme 4, Table 3 ).
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Scheme 4
This reaction revealed that transthioacetalization of the O,O-acetals occurred swiftly in a clean manner without any side product. The generality of the process was investigated with both acyclic acetals (diethyl acetals) and cyclic acetals (5,5-dimethy-1,3-dioxanes) bearing both electron-withdrawing and electron releasing substituents in the aromatic ring, the results are illustrated in Table 3 . In each case dithioacetal was obtained in good to excellent yields. 1.2:0.01 mmol) , b Yield referred to isolated pure products. c The products were characterized from their spectral (IR and 1 
H NMR) and comparison to authentic samples
The reaction conditions are mild enough to perform these reactions in the presence of either acid-or base-sensitive substrates. This has been further substantiated by transthioacetalization an acid-sensitive substrate such as furfural diethylacetal as its dithioacetals derivative in an almost quantitative yield without the formation of any side products.
Conclusion
In conclusion, we have described a mild and efficient method for the transthioacetalization of acylals and acetals by 1,2-ethanedithiol in the presence of BABOT at r.t. in high yields.
The notable advantage of this method is the requirement for minimum amounts of catalyst. The BABOT is prepared according to our previously reported method by an environmentally benign oxidation of bromide ion by potassium bromate 15 .
